Molecular evolution of candidate genes involved in post-mating-prezygotic reproductive isolation.
Traits involved in post-copulatory interactions between the sexes may evolve rapidly as a result of sexual selection and/or sexual conflict, leading to post-mating-prezygotic (PMPZ) reproductive isolating barriers between diverging lineages. Although the importance of PMPZ isolation is recognized, the molecular basis of such incompatibilities is not well understood. Here, we investigate molecular evolution of a subset of Drosophila mojavensis and Drosophila arizonae reproductive tract genes. These include genes that are transcriptionally regulated by conspecific mating in females, many of which are misregulated in heterospecific crosses, and a set of male genes whose transcripts are transferred to females during mating. As a group, misregulated female genes are not more divergent and do not appear to evolve under different selection pressures than other female reproductive genes. Male transferred genes evolve at a higher rate than testis-expressed genes, and at a similar rate compared to accessory gland protein genes, which are known to evolve rapidly. Four of the individual male transferred genes show patterns of divergent positive selection between D. mojavensis and D. arizonae. Three of the four genes belong to the sperm-coating protein-like family, including an ortholog of antares, which influences female fertility and receptivity in Drosophila melanogaster. Synthesis of these molecular evolutionary analyses with transcriptomics and predicted functional information makes these genes candidates for involvement in PMPZ reproductive incompatibilities between D. mojavensis and D. arizonae.